Comment (1): I do understand your intention, but I am not sure if repeating the same hydrograph (plus EC and isotopic composition) six times is the best option here. It does not only look a bit awkward, it may also cause confusion: it took me a while to figure out that there is *no* difference between them. Please give it another thought -maybe you can find a better solution.
interplay of several geomorphic, ecological, climatic and hydrological processes. Particularly, the hydrology of glacierized catchments significantly impacts downstream settlements, ecosystems and larger catchments that are from the river at four sections (S1, S3-LSG, S5-LSG, S8), respecting the same time of the day on each occasion in order 
146
In addition to the monthly sampling, stream water samples were collected at USG and LSG during seven runoff events 147 induced by meltwater in July and August 2011, and June, July and August 2012 and 2013. Samples were collected from 148 10:00 of one day to 10:00 (or longer) on the following day at hourly frequency during the day, until 22:00, and every 149 three hours during the night. For those events, two-and three-component mixing models were applied to quantify the 150 fraction of snowmelt and glacier melt in streamflow. Description of the runoff events and hydrograph separation results
151
are reported in Engel et al. (2016) . The number of samples collected from the different water sources at the various 152 locations and years used in this study is reported in Table 1 .
154
EC was determined directly in the field by means of a conductivity meter with a precision of ± 0.1 µS/cm. The EC 155 meter was routinely calibrated to ensure consistency among the measurements. Grab water samples for isotopic 156 determination were taken by 50 mL HDPE bottles with two caps and completely filled to avoid head space. Isotopic 6 as the long-term average standard deviation, is 0.5 ‰ for  2 H and 0.08 ‰ for δ the  notation referred to the SMOW2-SLAP2 scale provided by the International Atomic Energy Agency.
model (Ogunkoya and Jenkins, 1993) was used for three streamflow components (groundwater, snowmelt and glacier 166 melt). Mixing models were applied only to 2013 data because in that year water samples were collected at four 167 locations along the main stream (S1, S3-LSG, S5-USG and S8) at the same time of the day on all sampling occasions.
168
This was critical to ensure comparability of the results, given the high diurnal variability of streamflow and associated
169
isotopic composition and EC, especially during the summer. In addition, results from the application of the two-and 
173
The following simplifying assumptions were made for the application of the mixing models:
174
-Streamflow at each selected sampling location of the Saldur River was a mixture of two components, viz. groundwater
175
and snowmelt, or three components, viz. groundwater, snowmelt and glacier melt. The influence of precipitation was days when the meltwater input to runoff was remarkable and overwhelmed the possible presence of rain water in 178 streamflow.
179
-The largest contribution of snowmelt to streamflow was assumed to derive from snow melting at an approximate 
189
The resulting estimates were strongly correlated (p < 0.01) but, overall, snowmelt fractions computed for May and June
190
using isotopes were smaller compared to those computed through EC. In agreement with our previous work in the 
219
where, in additions to the symbols used in Eqs. 1-6, GM denotes glacier melt, and gm indicates the streamflow fraction 220 due to glacier melt. Eqs. 7-10 can be solved for the unknown sm and gm as follows:
• 100 (Eq. 11)
• 100 (Eq. 12)
223
The gw component can be then calculated by Eq. 8.
225
The uncertainty of the end-member fractions calculated through the two-component mixing model was quantified
226
following the method of Genereux (1998) at the 70 % confidence level. 
260
In scenarios C and D, the isotopic composition of high-elevation snowmelt end-member was considered seasonally- (Table 4) .
265
Analogously, the average EC of snowmelt samples taken monthly was adopted.
266
In scenarios A and B, Eq. 13 was applied to snowmelt samples collected at different elevations (lower than 2800 m a.s. For all scenarios, the isotopic signature and EC of the glacier melt end-member was considered monthly-variable (Table 9 Snowmelt sampled from snow patches in summer 2012 and 2013 ranged in  2 H from -106.1 ‰ to -139.5 ‰ and in EC 279 from 3.2 µS/cm and 77.0 µS/cm. Glacier melt displayed a marked enrichment in heavy isotopes over summer, even though a slight progressive increase in EC was observed in 2013 (Table 5) .
285
The Saldur catchment was characterized by a marked variability of tracer signature within the same water compartment
286
(i.e., main stream water, tributary water, groundwater) both in time and in space ( 
290
Moreover, the main stream had more depleted isotopic composition and lower EC compared to the tributaries (Table 6 ).
291
Spring water was the most enriched water source during the fall but became more depleted compared to stream water 292 during the summer when it also showed higher EC. The coefficient of variations of  2 H for groundwater were generally 293 slightly higher than for the stream water in all seasons, but the variability in EC was similar to that of the Saldur River
294
and smaller than that of the tributaries (Table 6 ).
296
Overall, the median isotopic composition of stream water in the Saldur River varied slightly with locations, but long 297 error bars indicate a great temporal variability (Fig. 2) . On the contrary, tributaries showed a wider range in the isotopic 298 composition but a smaller temporal variability compared to the main stream (Fig. 2a) . EC showed an increasing trend 299 from upper to lower locations along the Saldur River (although with a slight interruption at S3-LSG) (Fig. 2b ).
300
Interestingly, T4 was the stream location with the most negative isotopic composition and highest EC. Groundwater 
303
Despite the strong variability, some spatial and temporal patterns can be observed (Fig. 3) . For instance, all locations in SPR4 was constantly more enriched than in the other springs (Fig. 3a) . The increasing trend in EC from the highest
306
Saldur River location (S8) down to the lowest location (S1) in July and August of both years is also clearly visible, as 307 well as the temporally constant and relatively very high EC of tributary water at T4 and very low EC of groundwater in 308 SPR4 (Fig. 3b) .
310
The mixing-plot between  2 H and EC of stream water and groundwater of all sampling locations further highlights the 311 differences in the tracer signature of the main stream, the tributaries and the springs (Fig. 4) . Overall, the main stream
312
showed a wider range in isotopic composition compared to the tributaries, in agreement with the long error bars of 313 locations S1-S8 in Fig. 2 . EC of the Saldur River was also more variable than EC in the other waters, except for T5 that at the streamflow peak or within an hour after the streamflow peak in 79 % of the observations, whereas the maximum 347 contribution of meltwater was observed within two hours before the streamflow peak in the remaining 21 % of the 348 cases. Therefore, sampling several hours before or after the streamflow peak can lead to an underestimation of the 349 meltwater fractions in streamflow (Fig. 6) . However, the differences in meltwater fractions between samples collected 350 at the streamflow peak and samples collected after the streamflow peak are lower and less variable (shorter error bars)
351
than the ones computed before the streamflow peak (Fig. 6) . (Fig. 7) . Overall,
356
sampling days in May, June and September were characterized by lower mean daily temperatures and stream discharge, 357 much higher EC and more depleted isotopic composition compared to sampling days in July and August ( 
419
We mainly attribute the large spatial and temporal variability of tracers in stream water and groundwater to the control 420 exerted by climate (seasonality), topography and geological settings. For instance, the depleted waters at all locations in models ( Fig. 5 ), clearly reflecting a climatic control (snow accumulation during the winter-early spring and subsequent 423 melting). The increasing trend in EC from S8 to S1 during summer periods (Fig. 3b) , consistent with other works (Kong 
427
The more depleted median isotopic composition and the higher EC of S3-LSG (Fig. 2) reflected the influence of the 428 tributary T4, a few tens meter upstream of S3-LSG that had a depleted signal and very high EC and that plotted 429 separately in the mixing diagram (Fig. 4) . A combination of depleted isotopic composition (typical of snowmelt) and
430
high EC (typical of groundwater) was very rare in the catchment, and we do not have evidence to explain the origin of 
435

Seasonal control on the  2 H-EC relation and on meltwater fractions
Overall, our tracer-based results on the influence of snowmelt and glacier melt on streamflow agree with glacier mass estimates of snowmelt contributions (Fig. 5) . Glaciological results also showed that most of the glacier mass loss 489 occurred at the end of July to mid-August 2013, but glacier ablation in the lower part of the glacier (below 3000 m 490 a.s.l.) was observed until the beginning of October (Galos, 2013), corroborating our tracer-based estimates (Fig. 5) .
492
Sources of uncertainties in the estimated streamflow components
493
Various sources of uncertainty affect the estimate of the streamflow components when using mixing models in complex 
504
Indeed, in our case, the highest uncertainty in the estimated component fractions provided by scenarios A and C can 505 likely be ascribed to the spatial variability of the tracer signature of the sampled springs.
506
The isotopic composition of snowmelt can mainly change according to i) macro-topography (e.g., aspect determines 507 different melting rates and so different isotopic compositions); ii) micro-topography, because small hollows tend to host 
514
In our case, the instrumental precision of the isotope analyser and the EC meter is relatively low and was entirely taken 515 into account by the statistical assessment of uncertainty we applied. The spatio-temporal variability of snowmelt was 516 addressed by sampling snowmelt at different elevations, aspects and times of the seasons. Finally, we observed very 517 limited spatial-patterns but a marked seasonal change in the tracer signature of glacier melt ( Table 5 ) that was taken into 518 account in the mixing model application (Table 2) . Despite these efforts, logistical issues related to the size of the 
532
to derive a conceptual model of streamflow and tracer response to meltwater dynamics in the Saldur catchment (Fig. 9) .
533
To the best of our knowledge, this is the first study to present such a conceptual model of streamflow component 534 dynamics. Although intuitive, this conceptualization is important because it represents a paradigm that, given the 535 characteristics of the study site, can be applied to many other glacierized catchments worldwide.
536
During late fall, winter and early spring, precipitation mainly falls in form of snow, streamflow reaches its minimum 537 and is predominantly formed by baseflow. EC in stream water is highest and the isotopic composition is relatively 
541
In late spring and early summer the combination of relatively high radiation inputs and still deep snowpack in the 
578
From a methodological perspective, our results showed that during mixed snowmelt and glacier melt periods, EC and 579 isotopes were not correlated due to the different tracer signature of the two sources of meltwater, whereas they provided 
591
We developed a perceptual model of meltwater dynamics and associated streamflow and tracer response in the Saldur 592 catchment that likely applies to many other glacierized catchments worldwide. However, some limitations intrinsic in 593 our approach should be considered. For instance, the reduced number of rain water samples collected at the rainfall- 2 -139.9 2 2.9 0.4 11 Sept.** 18 Oct.** *Because the isotopic composition of the high-elevation snowmelt end-member derived by a regression (Eq. 11), the standard deviation was not computed. Thus, the computation of uncertainty was based on the standard error of the estimate of the regression (6.0 ‰) instead of the standard deviation of the samples averaged for each month. **Because no snowmelt samples were collected in September and October, the August value was used also for the two sampling days in September and October. ***In May 2013, only one snowmelt sample was collected. Therefore, no standard deviation could be computed, and the instrumental precision was used for the computation of the uncertainty of the estimated fractions. Table 7 . Basic statistics of specific discharge,  2 H and EC for the two groups reported in Fig. 7 for data collected in the three sampling years. Abbreviations are used as in Table 2 . (Table 1) and therefore, for consistency, 2013 data are not reported here. Table 1 ). In 2013 samples were collected only at some locations (Table 1) 
